Computational thinking is an ability which is considered to be essential for the process of problem solving in every science. The current empirical research aims to study the impact of a STEM content Inquiry based scenario using computational tools and educational games, regarding computational thinking (CT) and confidence for "computers use" of 115 students of Greek public schools of the 5 th -6 th grade. For the needs of this research, a didactic scenario was developed and implemented, using computational tools, such as the Arduino microcontroller, RGB Led's while a computational model was designed and implemented. The assessment of computational thinking improvement and confidence for computers use was conducted with the use of questionnaires that were administered before and after the intervention. The findings indicate a positive influence of the intervention on the dimensions of computational thinking in the experimental group. The findings can be applied to educational settings that integrate STEM in the teaching sequence in order to enhance students' confidence with computational experiments.
INTRODUCTION
There is an increased interest for the way Computational Thinking (CT) should be implemented in the teaching approach, especially for students without previous use of computers; specifically, which tools should be used and what would constitute a proper pedagogical structure in order for the learning process to be effective (e.g. Guzdial, 2008) . This raises also a number of questions, including how to integrate computational thinking into the curriculum (e.g. Sentance & Csizmadia, 2015; Voogt et al., 2015) , how CT can be embedded in a pedagogical framework integrated with the STEM epistemology (Psycharis, 2018 ), which didactic model should be appropriate for its inclusion, and what computational tools and computational methods are appropriate for the school education settings (Bower et al., 2017; Psycharis & Kotzampasaki, 2017) .
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held in more than 50 countries, and it includes questions that are differentiated according to their level of difficulty (Α, Β, C) and to the age group of students (six different groups of ages are included). Dagiene & Stupuriene (2016) argued for the added value of this completion in which for each question there is a clear correspondence for which dimensions of CT are involved.
Engineering Education Epistemology (EEE)
There is a strong link between Computational thinking dimensions and Engineering Education "According to Shirey (2017) , the discipline of engineering can be divided into engineering content and engineering design. Engineering content arises from the intersection of science, mathematics, and encompasses a collection of tools, which engineers can use to design solutions to specific problems based on criteria and constraints. Rugarcia et al. (2000) described engineering education as the development of engineering knowledge (facts and concepts), skills (design, computation, and analysis), and attitudes (values, concerns and preferences). Berland et al. (2013) consider that engineering in high schools can influence students' deep learning and teach students the engineering design process (Psycharis, 2018, pp.51) . Katehi et al. (2009) state that "perhaps the most important for engineering is design, the basic engineering approach to solving problems and when students are engaged in the design process, they can integrate various skills and types of thinking-analytical and synthetic thinking and detailed understanding". They also state that the engineering design process is "(1) highly iterative; (2) open to the idea that a problem may have many possible solutions; (3) provides a meaningful context for learning scientific, mathematical, and technological concepts; and (4) provides stimulus to systems thinking, modeling, and analysis while engineering design is a potentially useful pedagogical strategy". We comment on the emphasis given in this report in the modelling concept/process, which is a CT skill and the types of thinking that are closely related to the dimensions included in CT (Psycharis, 2018, pp.51) . Moreover, according to NRC (2012, a, b) CT is closely connected to Engineering Education Epistemology (EEE).
STEM Epistemology
There are two approaches for STEM education integration: the content integration and the context integration. Content integration (Moore, 2008) "focuses on the merging of the content fields into a single curricular activity or unit to highlight "big ideas" from multiple content areas". the operation of a transistor in order to illustrate the power and possibilities of teaching a fully integrated STEM context could be a possible illustration of highlighting a big idea. The concept of the transistor contains concepts form all the STEM cognitive areas, while hands-on artefacts about the construction of speakers could allow/enable teachers and students explore the variables that impact the current and voltage amplifiers. The big idea is the "amplification of the current" and all the STEM cognitive areas are included in this idea. Physics concepts, such as electric field and voltage are combined with numerical analysis from mathematics (in order to find by iteration the values of the current in the diode p-n) and with technology (selection of semi-conduction materials). Finally engineering uses all of them to design artefacts that utilize the transistor in industry.
In this big idea, engineering epistemology is implemented through the engineering design and the by developing a model (variables and selection of variables). Learners should simulate the model (simulation acts as a working model) and they can compare the results with known data. For example, using the LabView software (http://www.ni.com/en-us/shop/labview.html), learners can create the design and the model; they collect the data and make the refinements to adjust the variables of the model in order to be in agreement with the data form a physical experiment. The whole process is a typical engineering design method, in alignment with the STEM content approach. According tothis approach, the activity about the design and use of the transistor, needs a series of lectures to be implemented in the classroom and faces a problem of real life. The "problem" of the transistor is faced by an integrated approach in a holistic way and not in separate issues (i.e. first discussing issues form physics, next move to mathematics etc). This process can be implemented either by using the computational experiment (see next section) via physical computing (e.g. Arduino construction, LabView design), or without the implementation of computers, i.e. unplugged computing (student can create a transistor from simple materials).
Within the context STEM integration approach, the focus lays on the content of one discipline and concepts from other disciplines are used to make the content more relevant. For instance, a mathematics teacher might choose a unit from probability about Bayes theorem and then he can ask students to analyses samples from a biochemistry lab in order to examine the probability for diseases using conditional probabilities. In another example, the teacher teaches algorithms and then asks engineering students to visit different networks and register the response time in a network with different number of nodes.
It is considered that any epistemological approach for STEM should be connected to the approaches of Mode-2 (Nowotny, 2003) and "Nicolescuian" methodological approach (Nicolescu, 2004) .
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STEM epistemology is related to Mode-2 system as it faces problems that emerge from different disciplines and loose organizational structures, flat hierarchies, and open-ended chains of command STEM integration even shares some issues alongside with the Nicolescuian methodological approach (Nicolescu, 2004) . Realities of Nicolescuian methodological approach can appear in personal epistemology when students create their own model. Complexity, according to Nicolescuian methodological approach, could also be related to STEM content epistemology. According to (Nicolescu, 2004) , complexity "is a modern form of the ancient principle of universal interdependence, in that everything is dependent on everything else, everything is connected, and nothing is separate". This definition of complexity, alongside current research definitions efforts of complexity, raises awareness about issues, such as emerging behavior or connection of scales that could be related to STEM content, since STEM faces complex problems.
Issues, such as the relationship between the interdependence of the constituents of a complex system, the structure of a complex system which spans several scales can only be confronted through the STEM contact approach.
Based on the analysis above, we consider that STEM epistemology should follow the Mode-2 Transdisciplinarity as it faces problems that emerge not only form one cognitive area and the "Nicolescuian" methodological approach, while it utilizes the main issues of the engineering education epistemology.
Physical Computing
Physical computing is considered as a linkage between the computers to the physical world (Martinez & Stager, 2013) combining digital elements with real situations, by creating an interface conversation between the physical world and the virtual world of the computer (Schulz & Pinkwart, 2015) .
In the context of computer science education, most of the research focus on programming (e.g. Qiu et al., 2013 . Physical computing can be implemented in computer science in two ways: either to teach concepts of computer science using physical computing, or to use physical computing selectively as an entry point to different topic areas of computer science (Przybylla & Romeike, 2014) . Physical computing "takes the computational concepts "out of the screen" and into the real world so that the student can interact with them by changing the model" (Rubio et al., 2013, pp. 1) . Our argument is that physical computing is strongly connected to the dimensions of CT, namely: abstraction, algorithmic thinking, automation, decomposition, debugging, and generalization. Using a STEM epistemology as a starting point, we implemented physical computing using the Arduino platform combined with the S4A software (http://s4a.cat/).
According to Zieris, Gerstberger and Müller (2015) , it is difficult to engage students in CT skills, when the computational tools act as "black box". For this reason, many researchers, support the view of using Arduino instead of "closed" tools. The use of Arduino is also supported in research, which also stress its connection with the STEM epistemology, especially for primary school students. According to Cheng et al. (2016) , Arduino can be the bridge between theory and practice in the educational settings. Programming in Scratch is considered as a serious game with a strong impact on students' enhancement of CT skills and problem solving (Kazimoglou et al., 2012) .
The Computational Science Education
Computational Science (C.S.), in general, has its origins in Monte Carlo modeling and algorithms, such as Lanczos algorithm, and has been applied for solving complex problems in Physics (Landau et al., 2008; Psycharis, 2018) .
According to a number of authors (Yasar, 2004; Yasar & Landau, 2003) , Computational Science (C.S.) overlaps with many other knowledge areas, so an educational program in (C.S.) naturally draws strength from all of them. Nevertheless, in addition to overlapping with computer science, math, and science and engineering application areas, (C.S.) has developed its own core knowledge area. Juszczak (2015) states that (C.S.), in both natural and social sciences, "is different than the usage of computers to analyze complex systems and data sets. Computational Science is a non-empirical science. Data that is gathered in computational science is the result of simulations and virtual experiments. The key distinction between a true "Computational Science" and a science that uses computation is in the nature of evidence: traditional science and science experimentation that use computation to assist in the analytic and experimental process have, as their threshold of truth, empirical evidence. Computational Science, on the other hand, conducts experiments that are only virtually true and attempts to use data about the real world in order to conduct real experiments in a virtual universe".
Using Computational Science, "we accept that we can conduct experiments and iterations that could never be conducted in the real world with results equivalent to the classical experiments. For this reason, cognitive areas like
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Computational Science in Education (C.S.E.) can be an effective methodology to support learners to solve a STEM problem using models of simulations. In this process there are included diverse tasks, such as: formulating the problem in a way suitable for simulations using models ,choosing an efficient computational algorithm, running the simulations and collecting numerical data, analyzing the data obtained, finding patterns in order to generalize the method to other problems and extracting the solution of the problem in a form that can lead to the creation of artifacts. All the above mentioned components of the (C.S.E.) methodology related to the dimensions of CT establish a clear connection between (C.S.E.) and CT.
C.S.E. focuses on a real life problem and follows a scientific problem-solving paradigm with a sequence of steps: a. Problem (from science/real world); b. Modelling (Mathematical relations between selected variablesdecomposition of the problem); c. Simulation Method (time dependence of the state variables, discrete, continuous or stochastic processes, selection of proper interfaces); d. Development of the algorithm based on numerical analysis methods; e. Implementation of the algorithm (using Java, Scratch, Python, Arduino, raspberry pi etc); and f. Assessment and Visualization through exploration of the results and comparison with real data received from real life phenomena. C.S.E shares many commonalities with CT and may serve as the background platform to implement applications that include the dimensions of CT (Psycharis, 2018) . In Figure 1 we present the methodology known as Computational Experiment (C.S.E. experiment).
The Computational Pedagogy Model
The term Computational Pedagogy was introduced by Yasar et al. (2016) as an extension of Technological Pedagogical Content Knowledge (TPACK) and was called Computational Pedagogical Content Knowledge (CPACK). Yasar (2013, pp. 10) states that "Computational modeling and simulations provide us with a deductive pedagogical approach by enabling us to introduce a topic from a simplistic framework and then move deeper into details after learners gain a level of interest to help them endure the hardships and frustration of deeper learning. Computational pedagogy puts the learner at the center of a constructivist experience that utilizes both bottom-up (abstraction) and top-down approaches to teaching".
The process of abstraction is inductive processes by which we sort out/organize details and connect the dots to arrive at more general patterns and conclusions. Abstraction is also connected to pattern recognition and is included in the CSE experiment methodology. Yasar et al (2016, pp. 1) propose a model (CMST) in which "computational modeling and simulation technology (CMST) is used to improve technological pedagogical content knowledge (TPACK) of teachers". According to Yasar et al. (2016) , "when mathematics, computing, and sciences are integrated, "their integration gives birth not only to a new content domain of computational science, as witnessed by degree programs in the past two decades but also a particular computational pedagogy. This multi-faceted interdisciplinary knowledge domain has been called Psycharis (2015, 2016) , Psycharis and Kotzampasaki (2017) , and discussed the spaces of the computational experiment and proposed inquiry based activities at each space. To use the model and simulation in the inductive process of teaching, we need proper environments that favor the use of mathematics and algorithms, so the computational experiment will be "equivalent" to the physical experiment.
In our model we integrate the inquiry based teaching and learning approach, the C.S.E. spaces (C.S.E. experiment), C.S.E. and Engineering Education Epistemology (EEE). Using a unified label we call our model of teaching "Computational STEM Pedagogy" (Figure 3) (Psycharis, 2018) . Brown, Collins and Duguid (1989) developed the theory of situated cognition or situated learning and produced a proposal for a model of instruction that has implications for classroom practice. They stated that a situated understanding of a word or concept supports a deeper comprehension and the ability to use this knowledge in ways that are customizable to several situations of use. Collins (1988) defines situated learning as: 'the notion of learning knowledge and skills in contexts that reflect the way the knowledge will be useful in real life'.
Game Based Learning-STEM and Computational Thinking
A fundamental issue of the situated learning model is the notion of the apprentice observing the 'community of practice'. According to Lave and Wenger (1991) , participation in a culture of practice can, in the first instance, be observation from the boundary or "legitimate peripheral" participation (Herrington & Oliver, 2000) . According to Lo et al. (2008, pp. 51) , "Digital game-based situated learning integrates concepts of situated learning into digital game -based learning so that the learning process can take place unintentionally".
Research stress the aspect that that technology is difficult to learn in an abstract way and practical activities are needed in order to apply scientific concepts (Berta et al 2017) . STEM topics "typically involve facts and concepts that could be effectively implemented and/or shown through smart objects according to the Internet-of-Things paradigm. Such objects, called "iBlocks," could be manipulated by young learners to study various types of phenomena/artifacts and compose new aggregations" (Berta et al., 2017 ).
In the current research we built an environment consisting of physical objects enhanced with computing operations, and communicating capabilities in order to engage students in multimodal, in alignment with the current research on the relation between STEM and serious games.
Game based learning is attractive for students, causing a kind of commitment and is considered as a proper teaching and learning approach for students' engagement in CT skills (Fogli et al., 2017) .
STEM and Self-confidence
Self-confidence is considered as a self-awareness of capability (Weinberg, 2009) , and a basic component of the inquiry teaching and learning process (Greenwald, 2010) . Self-confidence is related to logical reasoning and argumentation in inquiry based teaching and learning approach, and this leads to a first indication of its relation to the dimensions of CT (Carin, Bass, & Contant, 2005) . Other studies suggest that self-confidence is a proper predictor of achievement and is related to both cognitive and self-belief measures (Stankov et al., 2012) Some other studies also suggest that increasing the self-confidence of students in the use of Computers, will enhance their capacity to be engaged in the solution of complex phenomena (Aesaert & vanBraak, 2014) . According to Cretchley (2007) , the high level of self-confidence had a strong impact on students' motives for learning in computer-based learning environments.
METHODOLOGY
Research Questions
This article proposes a pedagogical frame for the design of "STEM inquiry game learning" scenarios for primary school students, without previous computer experience and it adopts the Computational Pedagogy approach, as it was previously described.
This study aimed to investigate the self-confidence of primary school students in computer use and their performance in CT skills, and research was carried using a quantitative survey.
The sample of the study consisted of 115 children aged 11 and 12 years old, selected using the sampling method. It is presentedhe main research questions that we have investigated. . What is the impact of an inquiry based-STEM Content epistemology-Computational Pedagogy based didactic scenario, on students' 1. Improvement in CT dimensions, when computational tools like (Easy Java Simulations-EJS-, Arduino, Scratch for Arduino-S4A) are used in the teaching approach?
2. Self-confidence in the computers' use?
To answer the above research questions, a correlational, pretest-posttest research design was implemented through the use of questionnaires. Each variable was measured at the beginning and at the end of the intervention. Data were collected from the questionnaires given to students before and after the intervention. Intervention was lasted for seven weeks and the whole research lasted 4 months.
Participants
In this study, we report on findings (115 students) from three K5 classes (58 students) and three K6 classes (57 students) from two public schools in Attica, Greece, during the Academic year 2017-18. 62 (54%) students were male and 53 (46%) female.
Questionnaires
CT questionnaire
To evaluate students' "performance" in CT, the Bebras questionnaire was used (UK Bebras; Dagiene & Stupuriene, 2016) . Sixteen (16) questions were used from the UK Bebras competition of 2016, and one question was selected from the 2015 competition, since it was relevant to the RGB color model. Taking into account that students had no previous experience in CT questions, we selected questions from the Senior level with difficulty level A-B, and questions for the Intermediate level with difficulty level A-B-C. After discussions of the researchers with the teachers and their suggestions about the appropriateness of the questions, we ended to 12 questions, selected according to: a) teachers' views for the appropriateness of the questions, in relevance to students' capacity, b) the decision to include four (4) questions for every level of difficulty and c) to include the five (5) dimensions of CT as discussed in the introduction.
The Questionnaire was adapted into Greek language by English teachers with Authors' cooperation. Pilot research was implemented by providing the questionnaire to two students out of the sample and their remarks were taken into account mainly in changing the wording of some questions.
Self-confidence in "computer use"
The students' self-confidence in "Computer use" was based on the instrument developed by Fogarty et al. (2001) . Questionnaire has Cronbach alpha internal consistency reliability .92. All items employed a Likert-style response format, with options ranging from 1 (Strongly agree), 2 (Agree), 3 (Neutral), 4 (Disagree), to 5 (Strongly disagree). Questionnaire used a mixture of positively worded items (4 questions) and negatively worded items (8 questions). Negative orientation was selected thus reflecting the primary concern of most educators, which is the possible handicapping effect of negative attitudes towards computers.
Factor analysis and Cronbach alpha were carried out in order to be adjusted to Greek culture and the age of the students. Students' responses follow the normal distribution, (Ν=115). To codify the answers in SPSS 23.0, we reversed the meaning of the 4 "positive oriented" and the reliability alpha was a=0.770 (for the pre-test) and a=0.795 (for the post-test).
Factor analysis (Extraction Method: Principal Component Analysis) was carried out and three factors (eigenvalues) were produced. The most significant of them contained nine (9) questions with close contributions (Q.2=0,523• Q.3=0,645• Q4=0,611• Q5=0,715• Q6=0,604• Q7=0,591• Q10=0.602• Q11=0,658•Q12=0,513), and the other two considered as no significant. An index of self-confidence was attributed to each student, before and after the intervention.
The Intervention
We designed a STEM content inquiry game learning scenario where teaching is implemented through a drama educational game and students are engaged in a rescue game. The different phases of the scenario follow, as well as a short description of the computational tools used, are presented. An alternative and more detailed description of the game is presented in Psycharis & Kotzampasaki (2017) .
Phase 1: Motivation phase. The problem of how to design a rescue process of a yellow box is presented, as well as the restrictions and the rules of the game (for example students are informed that to rescue the box form glass building, they cannot bring with them any digital detector). All students decided that they should be separated in two sub-teams and the rules were known and agreed to all of them before the game. Sub-team B should emit different colors-light signals that will be used in order to guide sub-team A of the glass building and inform them about the "coding" (Figure 4) . (CT dimensions involved: AB-DE-EV).
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Phase 2: The rescue design-Simulation of the model. Students of both teams "create colors" using the "RGB" developed in EJS software, and they also agree for the representation code of the color. For example, the yellow light corresponds to "move to the right". The yellow colour is created in EJS software by setting the prices Red=255, Green=255, Blue=0. (CT dimensions involved: AB-EV-AL).
Phase 3: Development of artefact in Arduino and algorithm in S4A: Students construct the "circuit" using the Arduino platform and the RGB-LED. They create the algorithm in S4A, so they can handle the different colors of the LED, according to the code created at Phase 2 (CT dimensions involved: GE-EV-DE-AL). In the digital tableau, students move the guards and they register the commands for the movement in every direction and they make correspondences between the directions and the colors. Process is registered in a work-sheet that will be used in Phase 5. (AL-AB-EV-GE). Phase 6: Connection with Technology and Biology: Connection of the RGB LED with the operation of the pixel using a simulation in PixelViewer. In Addition, using a video, students realized that the operation of the eye resembles that of the operation of the pixel, as they both use the RGB color model (GE).
During the intervention, teachers acted as critical friends. They also attended the intervention and answered the questions given to students.
DATA COLLECTION AND ANALYSIS OF DATA
Computational Thinking Analysis
Computational thinking tests results
In Table 1 the responses before and after the intervention are presented. A χ 2 statistical test was used in SPSS, but the requirements for χ 2 were not fulfilled (Expected frequencies was not at least 5 for the majority of the cells in 3x3 tables), and thus χ 2 was rejected. To apply Mc Nemar test for independence, we merged the responses "no answer" and "wrong answer". Then, the variables were re-coded to make paired nominal data. The conditions of the test are met because of the prices that both variables can get are two (Correct answer; Yes or No) in a 2x2 contingency table. Mc Nemar proportion test was applied to each question to find out if the answers are independent before and after the intervention. According to the results from Table 1 , an increase in the percentage of the correct answers is easily observed in eleven (11) out of the twelve (12) questions. For eight (8) questions, (1, 2, 3, 4, 5, 7, 8, 9) , using the Mc Nemar Test, we reject the Ho hypothesis (p_value<0.05), and we conclude that a greater percentage of students are expected to respond correctly to answers after the intervention. McNemar: p_value=0.000 Q2: Blossom (Β) EV, GE Pre 40.40% 16.70% 43.00% Students find the colors of flowers and put them in the correct order, by using the trial and error method and the logical reasoning.
Post 18.30% 58.30% 23.50%
The mean value of the number of correct answers was increased from M=1,83 (Std=1.595) (before the intervention), to M=4,29 (after the intervention) with standard deviation Std=1,975. We also observed -using a paired sample t-test that the mean values of the correct answers has a statistically significant difference (p_value=0.000).
Grades were also calculated according to the standard Bebras competition method (calculated for the 12 answers). The level of difficulty was counted by attributing negative and positive scale according to the description provided in Table 2 , so the lower grade was set to zero ( Table 2) .
The mean value calculated in alignment to the standard Bebras method, changed from (M=29,07, Std=14,96) to (M=51,50, Std=23,89) , p=0.000 and we conclude that the intervention had a positive impact on students' CT skills.
Computational thinking results for the difficulty levels
The grades of every student were calculated in alignment with the difficulty level as it is predefined in Bebras completion. Results presented in Table 3 , show that the intervention had statistical significant impact for the difficulty levels A, B.
Computational thinking results per CT dimension
In order to measure the "performance" of every student and for every dimension of CT, we added the grades for each student, taking into account the level of difficulty according to the Bebras standards as described in Tables  1 and 3 .
From the results presented in Table 4 , we notice that there is a statistically significant increase in CT performance for every CT dimension. The percentage increase is very impressive, especially for the "Generalization Dimension" (624%), the "Algorithmic Dimension" (622%), and the "Abstraction Dimension" (578%).
Self-confidence Results in Computer Use
From Table 5 , it is evident that students have fewer problems in computers use and they feel that they can handle out problems related to their use. They also feel that they have the capacity to learn using computers without time as a prohibitive factor. They also enjoy trying new things on a computer and they consider that computers are an essential tool for learning Science and Mathematics. In Table 5 , results for the confidence for computers' use are presented.
Applying-test for the mean values, the results are presented in Table 6 . We mention here that the "index of selfconfidence" for each student was calculated according to the factors analysis described before. From the data, it is evident that there is a statistically significant increase (p=0.000). 
DISCUSSION
The research was guided by the research literature that suggests that we should find ways to implement CT in primary school education, especially for students without previous use of computers (Angeli et al, 2016; Guzdial, 2008) . For this reason we proposed open computational tools (Arduino, S4A) and a didactic model that uses the Inquiry based teaching and learning model, embedded with a game based learning approach and issues of STEM content epistemology, such as the development of the color code, the design of the artefact and the connection with problems of real life.
Results analysis allows us to support that the presented above intervention resulted in a significant improvement on students' CT skills, with statistically significant results in: a) the number of correct answers b) the CT score c) score in A and B level of difficulty d) score in every investigated CT dimension / skill (scores calculated in alignment with Bebras standards). The more significant result is an increase in students' CT "grades", especially in the "Generalization", "Algorithmic Thinking" and "The abstraction" dimensions. Table 7 presents the compartment data of the results of this research about CT with those of Djambong and Freiman (2016) for the same age group. They also used selected questions from the Bebras competition before and after five (5) weeks of intervention, using the Lego EV3 Mindstorms. In the following results, all grades are calculated with maximum score of 100 for the three level of difficulty. A comparison of each CT dimension could not be conducted due to the lack of relevant data by Djamong and Freiman (2016) .
The results indicate that students who participated in the current research started with lower grades but they had greater grades after the intervention. One possible explanation for the difference in results can be the longer period of intervention, which is also recognized in the research of Djambong & Freiman (2016) . Another possible explanation could be related to the didactic model adopted and the use of the specific computational tools, which are based on the Computational Science Education, through the implement of model construction and the development of simulation using open software, such as the Arduino platform. This can be justified by the view expressed by Zieris et al. (2015) , who clearly stated that CT skills cannot be developed through the ICT tools that operate as a "black box", and they recommend the use of Arduino instead of the Lego Mindstorms. The Arduino is shown to be a very effective tool for students' ability to develop CT skills like algorithmic design, which is in accordance to the review of literature (e.g. Cheng et al, 2016) . Based on the current results, it could be concluded, that Arduino with S4A is a proper computational tool for K5-K6 students, who haven't acquired previous experience in the use of computers.
This article also supports the findings of Goh et al. (2013) , for the added value of simulations in the teaching sequence of primary school students. In our research, students did not use the simulation as a "craft", but they developed the code according to the RGB color model instead. Furthermore, the results verified those of Fogli et al (2017) regarding the effectiveness of a serious game in learning, as students feel committed to reaching a target, therefore learning seems to become more appealing.
The initial level of students' self-confidence in computers' use, shows a significant increase after the intervention. Apparently, this result could be attributed to various educational choices that have been made but clearly seem to be in agreement with the conclusions of Kalelioglu and Gülbahar (2014) , that optical programming contributes to students' self-confidence and their capacity to solve problems.
Further research is under progress regarding the relation of CT improvement and self-confidence. While a lot of research focuses on the definition of CT, there is little research regarding its impact on students' self-confidence for computers' use for solving complex problems (Aesaert, & vanBraak, 2014) .
Research limitations include the fact that the students' sample was taken from the capital of Greece, as well as the fact that students had no previous experience in computer's use. The total duration of the intervention was four months which could be considered adequate but an extend of our research interval in order to investigate among others whether students could handle more difficult questions would be rather interesting. In this article we attempted to contribute to the research for the effectiveness of the implementation of an Inquiry based sequence that implements CT in primary school education when specific computational tools and the Computational Science Education methodology are applied.
An additional contribution of this paper is related to the systematic evaluation method that is presented due to the fact it provides the ability of counting the main dimensions of Computational Thinking. Taking under account the different dimensions, which are necessary to solve the problems of the Bebras competition, and combining the differential level of questions, we managed to export quantitative data for each dimension of CT. Through this methodology and by comparing data before and after the intervention we were able to measure the improvement of students that is related to CT dimensions. Furthermore, due to the above the impact of different interventions can be evaluated. In addition, the adaptation process of the questionnaires into the greek language was effectively conducted thus it can be used for future research. Finally, our research could contribute to the education policy in Greece for the development of new curricula for the primary school education, as CT is considered as a very essential skill for the 21st century.
A set of rigorous attempts are currently being designed to provide a systematic evaluation of the pedagogical framework and the game as well. These experiments will provide adequate data so to determine whether our pedagogical framework is successful or not in encouraging the development of CT skills and whether the game helps students to develop both of aspects analyzed separately and in combination, in order to accurately determine the impact and its possible benefits regarding our approach. The statistical data generated will also be made available to the research community, so to provide a further knowledge on the use of physical computing to CT skills.
CONCLUSION
To summarize, results analysis allows us to support that the implementation of a STEM content Inquiry based scenario using computational tools (Arduino, S4A, simulations) and educational games according to Computational Science Education methodology• has positive influence on the dimensions of Computational Thinking and self-confidence for "computers use" in 5K-6K students even without previous knowledge in the use of computers.
The additional contribution of the research is that it provides a systematic evaluation method with quantitative data in order to determine whether a pedagogical framework is successful or not in encouraging the improvement for every CT dimension and for every different level of difficulty.
